recent declarative memory, leaving long-term memories intact 6 . However, overwhelming evidence suggests that patients with hippocampal lesions experience a predominant loss of episodic memory with little involvement of semantic memories 7 , which has led Nadel and Moscovitch 8 to develop a new model for memory consolidation, known as the "Multiple Trace Theory" (MTT). According to the MTT, semantic memories are progressively transferred to the neocortex and episodic memories are always stored in the hippocampus.
Although further studies corroborate the anatomical distribution advocated by the MTT 9 , this theory cannot yet explain how episodic memories are stored in the hippocampus. For example, anterograde episodic memories and episodic autobiographical memories may be stored differently.
Newly amnestic syndromes in epileptic patients have revealed a dissociation between anterograde and autobiographical episodic memories, namely in Accelerated Long-term Forgetting 10 and Transient Epileptic Amnesia 10 . In both these conditions, patients often have normal anterograde episodic memory with frequent impairment of autobiographical memory 10, 11 . Recently, Coras et al. 12 have demonstrated that hippocampal sclerosis patients with greater neuronal loss in CA3, CA4 and the dentate gyrus have a predominant loss of anterograde memory, and that, conversely, those with predominant neuronal loss in CA1 generally have normal anterograde memory. These findings suggest that intra-hippocampal anatomical regions may be associated with specific subtypes of episodic memory.
In 16 who attended the Behavioral Neurology Service of the Hospital das Clinicas de Ribeirao Preto. Participants who fulfilled one or more of the following items were excluded from this study: 1) Presence of depressive symptoms, characterized by a score of five or more on Geriatric Depression Scale
17
; 2) evidence of cerebrovascular disease, confirmed by a score of four or more in the Hachinski Ischemic Score 18 or neuroimaging suggestive of cerebrovascular damage; 3) history of excessive alcohol intake; 4) presence of Parkinsonism; 5) age lower than 65 years; 6) schooling of less than 2 years; and 7) use of medications that could potentially interfere with cognitive abilities.
Neuropsychological assessment
Participants global cognitive status was assessed using the Mini-Mental State Examination
19
. Anterograde episodic memory was estimated using the MFT
14
. The semantic verbal fluency test and clock drawing test 20 were used to evaluate executive function/language and visuospatial abilities, respectively. Direct and backward digit span tests were used to assess attention and working memory. The Geriatric Depression Scale 17 was employed to assess the presence of depressive symptoms. The Functional Activities Questionnaire (FAQ) 21 and AD-8 22 were completed by a caregiver, and the results were used to quantify functional impairment and assess their perception of patients' cognitive status. Finally, we applied an adapted version of the Remember-Know paradigm 5 . Briefly, we presented a sequence of 20 pairs of words constituted of a target and its categorical classification (e.g. Saturn-Planet), and asked participants to memorize the target for a subsequent test. These dyads were presented one by one, each for a duration on 5 seconds using an automatic projection of PowerPoint®. Using the clock drawing test as a distractor, participants were asked to freely recall the target words (spontaneous recall). After each answer, participants were asked if they remembered the exact moment that the word was presented (a Remember answer) or simply knew that the word was that (a Know answer). Following this, participants were presented with categorical words only, and were encouraged to say the associated target word (assisted recall). Again, this was followed by a Remember-Know question procedure. We calculated the Remember-Know coefficient (RKc) by subtracting the wrong "Remember" responses by the correct "Remember" answers and dividing this figure by the total number of words presented.
eAmI adaptation and validation process
The EAMI 15 is a semi-structured interview that aims to evaluate autobiographical memory, notably its episodic component. The EAMI is divided in 3 parts: 1) Personal Semantics (names of people, daily living, an important date); 2) Autobiographical Event Recall (event detail, temporal specificity, sensory/perceptual detail, spatial specificity, emotion, implication, thoughts); and 3) Autonoetic Awareness Assessment. This last part is entirely qualitative and is subdivided in 5 multiple choice items: 3.1) Perspective (own eyes; third person's perspective; neither; no image); 3.2) Continuity (do the images follow in sequence with no gaps in between?; How would you describe the event as it appears in your mind's eye?); 3.3) Rehearsal (have you thought/spoken about this event since it occurred? frequently; occasionally; rarely; never); 3.4) Emotional Connection (when you remember this event, do you re-experience the same emotions as you felt at the time? 0%; 25%; 50%; 75%; 100%. do you feel any physical trace of this emotion?); and 3. to what extent do you feel you are re-experiencing the memory? 0%; 25%; 50%; 75%; 100%).
The EAMI is scored according to memories provided by the patient across the lifespan, from Childhood (0-15 years), to Early Adulthood (16-30 years), to Middle Adulthood (31-45 years), to Later Adulthood (46 years, up to 5 years ago) to Recent memory (in the last 5 years). The EAMI score is the sum of Personal Semantics and Autobiographical Events points, and the maximum score is 105.
The process of translation and cultural adaptation of the EAMI was prepared according to the recommendations provided by Beaton et al. 23 Two native Portuguese speakers with English fluency independently translated the EAMI. Through a comparison of both versions, a consensual version was created. This version was then back-translated into English by two English teachers, who then created a consensual English version that was re-evaluated with the authors of the first translation to achieve a final version in English. Next, this was sent to the author of the scale (Muireann Irish, PhD), who suggested some changes and ratified the final version.
The inter-rater reliability of EAMI was measured by a second evaluation of 15 randomly selected individuals, using audio recordings of the original interviews. The second examiner was unaware of the patients' diagnosis and received only written instructions of the scale. The intraclass correlation coefficient was employed to measure the degree of agreement between the scores. The reliability coefficient Cronbach's α was used to measure the internal consistency of the EAMI. The RKc was used as the main measure of construct validation, since it has been considered the best way to classify memories as episodic or semantic
5
.
statistical analysis
It is necessary to obtain data from 9 participants on each arm in order to achieve a 1.5 standard deviation difference between amnestic and control scores on the EAMI, with a type 1 error of 5% and type 2 error of 20%.
All results were analyzed for normality of distribution by the Shapiro-Wilk test. The presentation of data was performed using the mean and standard deviation if normally distributed, and using the median with interquartile range if non-normally distributed. Continuous variables were compared using the Student's t-Test if data was normally distributed or the Mann-Whitney test if non-normally distributed. To evaluate the influence of age and schooling on the final EAMI scores, an analysis of covariance (ANCOVA) with these items as covariates was performed. The analysis of categorical data from the Autonoetic Awareness Assessment was made using the Fisher's exact test. The degree of correlation among EAMI, RKc, and MFT were estimated by the Pearson's or Spearman's correlation coefficient, depending on normal or non-normal distribution of data, respectively. In tests in which multiple comparisons were performed, the Bonferroni correction was applied. Statistical tests were executed with R (http://www.R-project.org) and Wizard Statistic Package (http://www.wizardmac.com) programs.
ethics
The ethical board of the Hospital das Clinicas de Ribeirao Preto approved the research protocol (n. 1155/2012). All patients provided informed consent for participation in this study.
ResuLTs
The demographic and neuropsychological data of participants are summarized in Table 1 . The EAMI scores presented a good discrimination between patients and controls ( Figure 1 ). Education and Age did not significantly influence the final EAMI score (F = 3.47, p = 0.08 and F = 0.7, p = 0.4, respectively).
Control subjects also had superior performance to AD patients in all memory tests performed.
The Pearson's correlation coefficient between EAMI scores and delayed recall of the MFT was 0.84 (p < 0.001); between EAMI and spontaneous and assisted recall of word list test was 0.73 and 0.83 respectively (both p < 0.001); Spearman's correlation coefficient between EAMI and RKc was 0.71 (p < 0.001) (Figure 2 ). For the measures of reliability, the intraclass correlation coefficient was 0.99 on the subscale of Personal Semantics, and 0.98 in Autobiographical Event Recall. Internal consistency, measured by Cronbach's α, was 0.73 and 0.86 respectively.
Some items of the Autonoetic Awareness Assessment subscale were also able to discriminate between AD patients and controls, especially in items related to the formation of visual imagery and sense of reliving the remembered event (Table 2) .
DIsCussIoN
This study carried out the cultural adaptation and validation of a Brazilian Portuguese version of the EAMI. We compared the performance in the EAMI with other measures of episodic memory, such as the delayed recall of the MFT, the subtests of spontaneous and assisted recall of the word list, and the RKc, from the Remember-Know paradigm. There was a strong correlation between EAMI and the episodic memory scores derived from these tests, which supports the construct validity of our Portuguese version of the EAMI.
The EAMI was able to differentiate healthy subjects from AD patients, both in the Personal Semantics and Autobiographical Events subscales. This finding is consistent with previous AD patient studies that have used other instruments for assessing autobiographical memory 24, 25, 26, 27 . Despite the fact that AD patients in the current study were older and less educated than control group, these variables had little influence on the final EAMI score.
The ability to discriminate controls from AD patients was also observed in the Autonoetic Awareness Assessment section of the EAMI, in the items related to the formation of visual imagery and to the feeling of reliving the event remembered. In this study, no difference was observed between AD patients and controls regarding the emotional association with the recalled memory. As several studies suggest there to be a strong relationship between memory and emotion
28
, it is likely that the EAMI is not an adequately sensitive tool for assessing emotional responses to the act of remembering an episodic memory. It is noteworthy that this pattern of responses is in agreement with previously published EAMI data from patients with Mild Cognitive Impairment 29 and AD
30
. There was a high internal consistency among the EAMI items, observed in both the Autobiographical Events and Personal Semantics subscales. We found there to be high inter-rater reliability, as revealed by strong correlations between the scores of the two examiners in both the Personal Semantics and Autobiographical Events subscales, a finding that well reflects the original publication of the EAMI
15
. It is important to note that the analysis of the inter-rater reliability of an instrument that assesses the occurrence of spontaneous memories requires a specific methodology, especially considering that a participants may recall different memories in different interviews and therefore receive different scores in each. With this in mind, Irish et al. 15 chose for a first examiner to write the answers of each patient and for a second examiner, independent of the original session, to score these written responses. However, it is possible that, while writing down the responses, the first examiner may have given a subliminal indication of an item's score. For this reason, we chose to record the interview and deliver full, unedited audio to the second examiner. Additionally, this second examiner was given only written instructions on how to apply the scale, which also allowed us to test their intelligibility; the high correlation between the two examiners' thus also demonstrates that the written instructions on how to apply the scale are adequate.
In conclusion, our data suggest that the Brazilian Portuguese version of the EAMI is a valid and reliable instrument for the assessment of autobiographical episodic memory, and may be a useful tool in the evaluation of amnestic syndromes, notably those of hippocampal origin.
